A certain check on universal acceptance of intraarticular corticosteroids for the treatment of painful joint conditions in the human has been evoked by various reports of radiographically detected deterioration occurring after corticosteriod treatments (Chandler & Wright 1958) , but others (Keagy & Keim 1967 , Hollander 1970 ) have reported far more favourably. Some have suggested that untoward joint changes were indeed a little more likely to take place following frequent multiple injections, and that very few of the deleterious changes were serious.
In 1967 Salter et al. had demonstrated with experimental intra-articular injections of corticosteroids in rabbits that degenerative changes in joints are related to frequency of injections. More recent experimental work on the knees of Macaca irus monkeys by Gibson et al. (1976) did not seem to support the earlier work on the same animal, in that single doses of methyl prednisolone in amounts far greater in proportion to those used in man failed to produce joint degeneration or the severe disorganization seen in rabbit joints. It seems likely that there is a considerable variation in drug susceptibility among species, such that the possible references of animal experiments to man must be made with caution. In fact, the experiments of Burry suggested that neither single nor multiple injections in the Macaca irus monkey were harmful at all, even though Poswillo (1970) had demonstrated experimentally that circumferential erosion took place in the mandibular condyles of these same animals following similar but multiple injections.
The present report concerns the use of single intra-articular injections of corticosteroids in the treatment of 160 patients, all of whom had painful conditions in the temporomandibular (TM) joint and all of whom have been available for follow-up periods of one year or more. The cases reported here had previously received conservative treatments which had included reassurance, tranquillizers or sedatives, restoration and adjustment of the occlusion, or occlusal biting splints, but all had shown inadequate response to such conservative treatments. In other words all the presently reported patients were 'failed conservative treatments'.
Methods
Elective entry into ajoint cavity must be performed under strict aseptic conditions. Local anesthetic of the joint structures is first secured by an auriculotemporal nerve block, and this preliminary introduction of a needle also helps the operator to define the position of the condyle in relation to the skin surface. The effect of this analgesic injection is carefully noted with regard to pain symptoms and degree ofjaw movements: this information itself is used diagnostically.
Exactly 1 ml of aqueous suspension containing 25-40 mg of a suitable corticosteroid such as methylprednisolone acetate (Depomedrone) is drawn up into a syringe which is fitted with a 40 mm hollow needle of a thick enough gauge (No. 1) to allow sensations produced by the instrumentation of fibrous or bony tissues to be conveyed more easily to the fingers. Alternatively, a proprietary sterilized syringe/needle unit containing the methylprednisolone acetate, all parts of which are pre-sterilized, is not only convenient to use but is also very safe.
With the information already received as to the exact location of the head of the condyle during the Proc. roy. Soc. Med. Volume 70 July 1977 injection for analgesia, the needle is made to enter the lower joint cavity, below the meniscus and against the posterosuperior curve of the head of the condyle. The plunger of the syringe is lightly pressed and if the needle tip is in the lower synovial cavity the fluid will enter freely with no resistance, and an injection of 0.5 ml is made at this point. It is often wise to make an injection into the upper joint cavity during the same treatment, and for this purpose the needle is partly withdrawn toward the skin surface. The patient is asked to open the jaw widely and then the needle is directed upward and forward through the posterior meniscal attachment toward the anterior part of the roof of the glenoid cavity, where another 0.5 ml injection is made.
Patients should be warned that aching pain and stiffness will be present in the treated joint for one or two days after the treatment, and no specific recommendation other than analgesics, warmth and rest need be made. In all cases this discomfort passes, and the patient should positively be told that the original painful symptoms affecting the joint will tend to pass away with the pain of the disturbance due to the treatment.
Results
At the beginning of 1976 long-term follow-up data on 160 patients were grouped according to age. Table 1 shows the patterns that emerged. Such a setting-out of clinical data reveals that it is unwise to judge the results as a whole group of all ages. Clearly the results of intra-articular corticosteroid treatment are poor in the young and much better in the older person.
The results of intra-articular corticosteroid therapy in patients under the age of 25 are so poor that they practically form a recommendation that such treatment is not indicated in this age group.
Conversely, the treatment is so encouraging in the group of patients over 35 years that it would seem to form a valuable part of our armamentarium of treatments directed to relieving longstanding TM joint pain in the older age group, but particularly to be considered after the age of 40 years.
Relapse of pain: Of a group of 100 patients of all ages who showed a satisfactory early response to treatment with initial disappearance of pain symptoms, there was a return of pain in 43 cases after periods of time varying between eight and twelve weeks. In the others of this group the relief of pain was permanent. The broad conclusion from this may suggest that the pain-relieving effect of intraarticular corticosteroids lasts on average for ten weeks, at least in those patients where relief of pain is initially achieved.
If there is a relapse of pain after a good early response to a single injection, then it is wise not to be hasty in applying more radical treatment nor in conducting a further injection, since reassurance and the use of anodynes will be adequate for about half these cases to reach a state of lasting relief of pain after a further two or three months.
Effect on radiographic appearance: Follow-up radiographs were made at subsequent visits and the results with regard to radiographic appearance of the articular surfaces of the condyles are recorded in Table 2 . Later development of condylar erosion on a few previously normal surfaces is of the same order as one would expect in untreated patients with temporomandibular arthropathy (Toller 1974a) . A further small series of 7 patients showed clear evidence of lateral osteophytes on radiographs of the condyle before treatment. Six months after treatment there was no evidence of osteophytes in any case, but the condyles in 4 of them had been reduced in size.
Discussion
The most obvious misuse is really concerned with failure of technique, in that it is not uncommon for an extra-articular injection to be made. If the steroid solution is deposited behind or in front of the capsule, then it will very rapidly be absorbed into the general circulation and its local action will certainly not be achieved; the result may incorrectly be interpreted as a failure of the pharmacological effect of the drug. If the solution is injected into the thick fibrous lateral substance of the capsule (the temporomandibular ligament), then its temporary retention followed by local diffusion may indeed have some clinical effect.
An analysis of the effects of a drug therapy presume technical success in its application. In the present case the estimation of success in placing the drug intra-articularly was assessed against a previous series of opaque arthrograms (Toller 1974a) where the injection technique is identical, and where its success can be checked radiographically.
It can be concluded that no harm will result if up to 40 mg of either methylprednisolone or hydrocortisone acetate is injected into a previously undamaged temporomandibular joint cavity. However, its use to attempt to relieve pain or limitation of movement in patients below the age of 30 years (and more especially in those below the age of 21 years) has proved remarkably lacking in success.
Those cases of intractable TM joint pain and dysfunction where some radiographically-detected damage to the condylar surface is already present before injection (but often after prolonged conservative treatment) have seemed to show the greatest improvement in symptomatic relief and early restoration of function, even though 52.5 % of these cases have displayed an extension of the original radiographic erosion on subsequent visits.
There seems to be no correlation between the extent of radiographic erosion and the severity of symptoms, and indeed this is exactly what has been observed in the condition of temporomandibular arthropathy (Toller 1974b ).
Long-term follow up, of five years or more, suggests that such successfully-treated patients have permanently continued free from pain with normal or near-normal mandibular function, and with no case of long-term relapse. The previously eroded condyles have often, but not always, been reduced in size and altered in shape, but radiographically new cortical articular end-plates have been formed about twelve months after the treatment. The final results seem to be rather neater, and possibly more conservative of condylar bone, than what might have been achieved by an operation, say of the nature of high intracapsular arthroplasty or minimal condylectomy.
Summary
In certain cases of intractable pain in the temporomandibular joint after conservative treatments have been unsuccessful, a single intra-articular injection of up to 40 mg of prednisolone trimethylacetate has been shown to be useful for permanent relief. This treatment has most success in patients over the age of 30 years; the older the patient the greater likelihood of clinical improvement. It is not to be recommended in the younger age groups.
There is no evidence that a single intra-articular injection of any such corticosteroid causes damage that can be detected radiographically to an apparently sound articular surface. But it is still possible that multiple injections can cause damage, and they should not be used for any age group.
In some cases where there is radiographic evidence of articular erosion before treatment, an advance of the lesion with reduction of the size of the mandibular condyle can be expected, but is consistent with a reduction of the symptoms. The final result may be said to resemble a pharmacologically-achieved arthroplasty.
Judgment of the success of the treatment by symptomatic assessment has proved to be entirely satisfactory, since the majority of patients have been grateful for the initial and continued relief of their pain and dysfunction. They have, in fact, avoided surgery to their joints and have no untoward side-effects.
